EXHIBIT C 



Networking of WNT, FGF, Notch, BMP, and Hedgehog S...[Stem Cel. 



Pubfejed 



All OafftSUKMt 

Search j PubMed "' 

Limit? Preview/Index 
Display | AbslraetPttis 

Alt: 1 Review: 0 30 

O. U StOTiCeij Rev, 2007;3(l):30-8. 



PubMed ttudoo&l* Pwnm Gffiome SMjduw OMSM PMC 

1 for (Networking of WNT, FGF Notch, BMP, and Heog _ Go j Clear J Save Search 

History Clipboard % Details 

R Show (20 j**[SoriBy p j Send to p§ 



Networking of WNT, FGF, Notch, BMP, and Hedgehog Signaling Pathways 

during Carcinogenesis. 



The biologies! functions of some orthologs within the human genome and 
model-animal genomes are evolutionary conserved, but. those of others are 
Jivergenl if t -volution end promoter evolution. Because WNT 
signaling molecules play key roles during embryogenesis, tissue regeneration 
and carcinogens I > has -tried out a human WNT-ome 

' ^ • i - 1 tve characterization of human genes encoding WNT 
signaling molecules. From 1996 to 2002, we cloned and characterised 
WNT2B/WNT13, WNT3, WNT 3 A, WNT5B, WNT6, WNT7B, WNT8A, WNT8B, 
WNT9A/WNT14, W NTS 8/ W NT 1 4 8 , WNT10A, WNT10B, WNH 1 
F2D3, F2D4, FZDS, F2D6, P2D7, F208, F2D10, FRAT1, FRAT2, NKD1, NKD2, 

J oPU, FBXWU/hetaTRCP2, 

SOX 17, TCF7L1/TCF3, and established a cDNA-PCR system for snap-shot and 
dynamic analyses on the WNT-transcriptome, In 2003, we identified and 
i PRICKLS1, PRICKLE 2, OACT1/DAPP1ERI, DACT2/DAPPER2, 
DAAM2, and BCL9L. After completion of the human WNT-ome project, we have 
been working on the stem ceil signaling network. WNT signals are transduced 
to beta-catenin, NLK, NFAT, f-KC INK and RhoA sit n - Jet FGF 20, 
JAG1 and DKK3 are target genes of the WNT-beta-catenin signaling cascade. 
Cross-talk of WNT and FGF signaling pathways potentiates beta-catenin and 
NFAT signaling cascades. BMP signals induce IHH upreguiation in co-operation 
with RUN> ledgehog si inals induce upreguiation of SFRP1, JAG2 and FOXU, 
and then FQXL1 induces BMP4 upreguiation. The balance between 
WNT-fgf- Notch and BMP-Hedgehog signaling networks is important for the 
maintenance of homoestasis among stem and progenitor cetis. Disruption of 
the stem eel i i i network results in pathological conditions, such as 
congenita! diseases and cancer. 
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Vascular leakage in chick embryos after expression of a secreted binding 
protein for fibrobiast growth factors. 
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, \ n implicated in a variety of 
physiologic and pathologic processes from embryonic development to tumor 
growth and 3 oger s ) GFs are immobilized in the extracellular matrix of 
different tissues - i e - I » from this storage site to trigger a 
res i 3i ;se. Secreted FGF-binding proteins (FGF-BPs) can release immobilized 
FGFs, enhance the act /ity of . stored FGFs and can thus serve as an 

>" ve, we report on the effect of human 
FGF-BP transgene expression in chicken embryos. To establish the transgenic 
model via-- a rt <f re ing iuciferase, 

bet jataci sidase or green fluorescent protein were introduced through 
different routes into 4- to 5-day old embryos grown outside their egg shell on 
top of the yolk sac. Thts allows for easy manipulation and continuous 
observation of phenotypic effects, expression of human FGF-BP induced 

pend ' vascular permeability, hemorrhage and embryonic lethality. 
Light and « 1i s indicate that this hemorrhage results 

from compromised microvascular structure. An FGF-1 expression vector with 
an added secretory signal mimicked this vascular leaktness pbenotype whereas 
wild-type FGF-i required coexpresston of a tbresboid amount of PGF-BP. This 
model is a powerful too! for real-time monitoring of the effects of transient 
transoene expression during embryogenesis. 
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Classical embryological studies and modem genetic analysis of midbrain and 
cerebellum development. 
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Zervas M, Blaess S, 3oyner AL. 

Howard Hughes Medical Institute, Developmental Genetics Program, swrba'l institute of 
9iomol!?f.'tJt.-sr Medicine: , Department of Cell Btofogy, New York University Ocnool of 
Madcine, fie* York, New Vork 100J6, 

The brain is a remarkably complex anatomical structure that contains a diverse 
array of subdivisions, celi types, and synaptic connections. It is equally 
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tnvironment. The brain can be divided ir 
brebrain, midbrain (Mb), and hindbrain (Hb), each of whi 
subdivisions. The • ■ - ed in this chapter are tl 
nost-anterior Hb {Mb/aHb}, which are derived from the rr 
ind rhombomere 1 irl), respectively. The dorsa! Mb cons 
iuperior coliiculus and the globular inferior cofliculus (fig. 
nodplate visual and auditory stimuli, respectively. The dc 
rebellum Cb) which is pr 



■k of 



nw e an I pi t ant notably, the Mb dopaminergic and Hbserot 
Ib/aH 1 < >■ neuron hq It jnd H which modulate a collection or- 
al, feeding, wakefulness, and emotion. 
Historically, the dorsal Mb and Cb have been studied using the chick as a 
model system because of the ease of performing both eel! labeling and tissue 
transplants in the embryo in ovo; currently DNA electroporation techniques are 
also used. More recently the moose has emerged as a powerful genetic system 
with numerous advantages to study events underpinning Mb/aHb development. 
There is a diverse array of spontaneous mutants with both Mb- and Cb-related 
phenotypes. In addition, numerous gene functions have been enumerated in 
mouse, gene expr< n is slmila rtebrates, and powerful genetic 

tools have been developed. Finally, additional insight into Mb/aHb function has 
been gained from st <• <■. such as Parkinson's disease, 

sch zophrenia, cancer, and Dandy Walker syndrome, that afflict the Mb/aHb in 
humans and have gt n v r \ arts tn mouse. Accordingly, this chapter 
discusses a spectrum of experiments, including classic embryology, in vitro 
assays, sophisticated genetic methods, and human diseases. We begin with an 
overview of Mb and aHb anatomy and physiology and mes/rl gene exp 
patterns. We then provide a summary of fate- mapping studies that collectively 
demonstrate th« ' p - ■ 1 f aa ' iile the Mb and aHb 

pnmorflia ju a 1 luring embryogenests :n J i'm th« integration of 
both anterior-posterior (A-P) sod dorsal-ventral (O-V) patterning. Finally,, we 

tnataf development and some of the insights 
gained from human diseases, 
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Control of cell proliferation is essential ro generate the defined form of 3 
multi-cellular organism. While much is known about the regulators for ceil 

c f J known about the state of growth arrest. 

Growth arrest (GO) is defined as a cell in a metabolically active but 

lift t Stat n Baserga f 1985 - ( 1 

Reproduction'), typicaily induced bv serum starvation in vitro. Using sobtractrve 

eider etaf. (Ceil 54 - ntified six genes (Gasl 

through G is< .- ■ tpressi - - ^regulated in serum-deprived P41H3T3 
ceiis. Among the Gas genes, Gasl is the only one that can cause growth arrest 
when expressed in cultured cell (Cell 70 (1995) 595; Int. I Cancer 9 (1998) 
569), Here, we describe for the first time the expression pattern of Gasl 
during mouse embryogenesis. Our data reveal that. Gasl is expressed in many 
regions that the cells are actively proliferating and suggest that it may have 
other roles during development than negatively regulating cell proliferation. 
Furthermore, we have cloned the chick GAS1 gene and documented the 
similarity and divergence of Gasl gene expression patterns between the two 
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Differentia! inhibition of Wnt-3a by Sfrp-1, Sfrp-2, and Sfrp-3. 
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Oepartment o« Sioloqy, San Francisco State University, San Francisco, California 54132, 
USA. 

Secreted frizzled related proteins (Sfrps) are extracellular attenuators of Wnt 
signaling that play important roles in both embryogenesis and oncogenesis. 
Although Sfrp e generally t <jht met .d sequester Wnts away from 
active receptor complexes, very little is known about the specificity of Sfrp 
family members for various Wnts. In the developing chick neural tube, sfrp-1, 
2, and 3 transcripts ire ext tew 1 icent to the dorsal neural tube, 

where Wot-1 and Wnt-3a are expressed. To better define the possible roles of 
Sfrp-1, 2, and 3 in the neural tube, we first tested the ability of purified Sfrps 
to inhibit Writ- 3a -induced accumulation of beta-catenin in L cells. We find that 
both Sfrp-1 and Sfrp-2 can inhibit Wnt-3a activity white 5frp-3 cannot. To 
determine where Sfrp-1 and Sfrp-2 impinge on the Writ signaling pathway, we 
tested the ability of these Sfrps to inhibit wnt signaling induced by the addition 
of UCf, an inhibitor of GSK-3. Sfrp-1 and Sfrp-2 are unable to inhibit the 
accumulation of beta-catenin in UCi-treated ceils, suggesting that the ability of 
Sfrps to inhibit: the accumulation of beta-catenin is GSK-3 dependent. We have 
further shown that Sfrp-2 inhibits the ability of ectopic Wnt- 3a to stimulate 
proliferation in the developing chick neural tube. These results provide the 
framework for understanding how Sfrps function to regulate Wnt- 3a activity in 
developing embryos and in cancer. 

PMID: 16425220 [PubMad - indexed for MEDLINE] 
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Expression of gicerin irt development, oncogenesis and regeneration o' 
chick kidney. 



Department of Pharmacology I, 

Neurite outgrowth factor, which promotes neurits extension from neurons! 
ceils, ts an ;>xtr; ia < latrix glycoprotein belonging to the iamhifn family. 
Gicerin is a t wtgrowth factor. Its cQfiA cloning has 

revealed that it is a novel cell adhesion molecule belonging to the 
immunoglobulin super-family, functional analysis demonstrates that gicerin 
possesses he . , activity as well as heterophils binding activity 

with neurits outgrowth factor. We examined the role and expression of neurite 

- v dney dunnn development. In the 
embryonic kidney, gicerin was found to be highly expressed both on ureteric 
bud cells and metanephrogenie mesenchymal cells, when the mesenchymal 
ceils become condensed to be converted into polarized epithelial ceils. In the 
adult kidney, the expression of gicerin was decreased and restricted to the 
glomerulus, proximal tubule and medullary loop. On the Other hand, neurits 
outgrowth factor was constitutive^ expressed in the basement membranes of 
tubules and the matrices of glomeruli during development, As some molecules 
which are expressed during embryogenesis and suppressed after maturation 
are re-expressed in tumor <~e!> 1 e * ration, we also 

nrken W ims tumor and regenerating 
kidney in interstitial nephritis. Gicerin was remarkably upregulated in Wilms' 
tumor and re-expressed in collecting ducts recovering from interstitial 
nephritis. These findings suggest that gicerin could play a role not only in 
normal renal development but also in oncogenesis and regeneration, 

PMID: 7622008 f_PubMed - indexed for MEDUNEJ 
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